1. Introduction {#s0005}
===============

Approximately 40% of the pregnancies that occur annually are unintended \[[@bb0005], [@bb0010], [@bb0015]\], making unintended pregnancy an issue of global public health importance \[[@bb0020],[@bb0025]\]. Approximately 39% of women in sub-Saharan Africa report unintended pregnancies \[[@bb0030]\] \[[@bb0005], [@bb0010], [@bb0015]\]. These unintended pregnancies have substantial effects on both maternal and newborn health \[[@bb0035], [@bb0040], [@bb0045]\], completion of maternal education \[[@bb0050],[@bb0055]\] and overall negative socioeconomic impacts on women and communities \[[@bb0040],[@bb0060],[@bb0065]\]. While many unintended pregnancies are due to lack of access to effective contraception, particularly to highly effective long-acting reversible methods, incorrect or inconsistent use and method failure are also important contributors \[[@bb0070], [@bb0075], [@bb0080]\].

Contraceptive failure rates can vary by body mass index, weight, age, education, socioeconomic status, contraceptive intention, residence and marital status \[[@bb0070],[@bb0085], [@bb0090], [@bb0095], [@bb0100]\]. Highly effective long-acting reversible contraceptives that are not dependent on clients\' ability to use them consistently and correctly --- such as levonorgestrel (LNG) implants and intrauterine devices (IUDs) --- generally have very low rates of contraceptive failure \[[@bb0105], [@bb0110], [@bb0115], [@bb0120], [@bb0125]\]. In contrast, methods that require user action, such as intramuscular injectable depot medroxyprogesterone acetate (DMPA-IM), have higher failure rates with typical use \[[@bb0080]\] due to delayed repeat injections. Data from Africa on contraceptive effectiveness, obtained through prospective, rigorously conducted studies, are lacking \[[@bb0030],[@bb0130],[@bb0135]\], particularly for IUDs \[[@bb0140]\]. Despite having been introduced in sub-Saharan Africa long ago, the provision of IUDs by health care providers and use by women has been hampered by negative product publicity as well as provider- and community-level barriers \[[@bb0145], [@bb0150], [@bb0155]\]. Good quality data from Africa are necessary for the framing of contraceptive counseling messages and informing service delivery strategies, including increased access to long-acting reversible contraceptives, to enable women to make informed contraceptive choices.

We conducted the Evidence for Contraceptive Options and HIV Outcomes (ECHO) Trial, a large multicenter, open-label, randomized clinical trial whose primary objective was to compare HIV incidence among women randomized to DMPA-IM, a copper IUD and an LNG implant. A secondary objective of the trial was to compare pregnancy incidence rates among the randomized contraceptive methods \[[@bb0160]\].

2. Material and methods {#s0010}
=======================

Between December 2015 and September 2017, we enrolled 7829 sexually active women aged 16--35 years from four countries (eSwatini, Kenya, South Africa and Zambia). Inclusion criteria included the following: not desiring pregnancy for at least 18 months, desired effective contraception and willing to consent to being randomized to any of the three contraceptive methods. We used variable block randomization, stratified by site, to assign women in a 1:1:1 ratio to receive DMPA-IM (150 mg/1 mL, Depo Provera, Pfizer), copper IUD (Optima TCu380A, Injeflex) or LNG implant (Jadelle, Bayer). Women were followed up every 3 months for a maximum of 18 months. Ethics review committees associated with each site provided approval for the study; informed consent was obtained from each woman prior to commencement of study procedures. Detailed methods of the trial have been described previously \[[@bb0160],[@bb0165]\].

Women received their assigned contraceptive methods on-site at enrollment. DMPA-IM injection was repeated on-site every 3 months (13--17 weeks). We confirmed LNG implant presence by palpation at every visit and copper IUD presence by pelvic exam at 1-month follow-up visit, the final visit and when clinically indicated. At each visit, we collected data on current contraceptive use, and if a participant had discontinued her randomized method, we recorded the date and reason for discontinuation. At enrollment and at the final study visit, women underwent urine pregnancy testing; at interim visits, pregnancy testing was done as needed based on clinical judgment (e.g., missed/late menstrual period) or other indications (late DMPA injection, IUD strings not visualized) or participant request. Women who became pregnant were referred for antenatal care services but continued to be followed up in the trial.

At baseline, we tested all women for sexually transmitted infections (STIs) (*Chlamydia trachomatis*, *Neisseria gonorrhoeae*) using both syndromic and etiologic diagnoses and provided treatment. During follow-up, we provided syndromic STI management as needed.

2.1. Assignment of timing of incident pregnancies {#s0015}
-------------------------------------------------

Per a standard algorithm ([Fig. 1](#f0005){ref-type="fig"}), an estimated date of fertilization (EDF) was computed as the first day of last menstrual period (LMP) plus 14 days or, when available, ultrasound date minus gestational age, plus 14 days, with specific guidelines for when priority was given to the ultrasound estimated EDF if both LMP and ultrasound were available. An ECHO trial Pregnancy Endpoints Review Committee blinded to randomization group and current contraceptive use reviewed all pregnancies with computed EDFs in close proximity to randomized method discontinuation, with no ultrasound or LMP available, or with missing or unknown data on randomized method use. We excluded pregnancies where the EDF was estimated to have occurred prior to the trial enrollment visit, reflecting early pregnancy not detected by the urine pregnancy test at the enrolment visit.Fig. 1Pregnancy endpoints review algorithm.Fig. 1

2.2. Statistical analysis {#s0020}
-------------------------

The principal objective of this analysis was to compare pregnancy incidence among those randomized and using DMPA-IM, a copper IUD and an LNG implant within a multicenter, open-label, randomized clinical trial. Results of intention-to-treat analyses of contraceptive method incident pregnancy (which includes women who never started their randomized method or failed to adhere to it) were presented in the primary trial findings \[[@bb0165]\]; however, the majority of pregnancies occurred among women who were no longer using their randomized method. The present analysis focuses on pregnancies occurring among women who were randomized, initiated and were continuing their assigned method.

We defined two categories of method use: perfect use and typical use. For perfect use, time on method included time from the date of randomized method initiation until first discontinuation of the randomized method, first pregnancy (first estimated date of fertilization occurring after randomized method initiation) or until the final study visit. For women assigned DMPA-IM, if more than 17 weeks had passed since the previous injection, they were considered to have discontinued their randomized method. For women in the copper IUD group, randomized method discontinuation was the date of the first IUD expulsion or removal, regardless of whether a new device was inserted. For women in the LNG implant group, discontinuation was the date of first implant removal unless reinserted the same day.

For typical use, time on method was similar to that for perfect use, except it allowed for method use interruptions, such as time off method due to temporary clinician-initiated holds, late DMPA injections, missing implant rods (unless known to have been removed) and IUD expulsions (if reinserted within 28 days). For all three groups under both perfect and typical use, if another contraceptive method was initiated, the randomized method was considered to have been discontinued. Use of condoms in addition to any contraceptive method (so-called dual method use) was encouraged for STI/HIV protection and did not count as initiation of "another contraceptive method."

After review by the Pregnancy Endpoints Review Committee, we realized that, for many pregnancies, dates of method discontinuation or estimated fertilization were based on limited data. Thus, we conducted a sensitivity analysis via an unblinded review of 47 pregnancies classified as "on method" in the perfect use analysis for which additional narrative notes were available from study clinical records. Two members of the endpoints committee made independent determinations of "very likely," "likely," "unlikely" or "very unlikely" that the pregnancy truly occurred while on the randomized method and then reached consensus on discrepant decisions; when there was a lack of consensus, a third member of the committee reviewed and acted as a tiebreaker. Determinations of "unlikely" or "very unlikely" were reclassified as nonevents and censored 1 week prior to the EDF for purposes of this sensitivity analysis.

Descriptive statistics were used to summarize participant characteristics at enrollment. We calculated the number of incident pregnancies, women-years at risk of pregnancy, crude pregnancy rates and exact 95% confidence intervals (CIs) for pregnancy rates based on a Poisson distribution, overall and within prespecified subgroups, for each randomized group. We estimated the cumulative probability of pregnancy using Kaplan--Meier methods, with 95% CIs based on the complementary log--log transformation. Cox proportional hazards regression model with a three-way class variable for randomized group, incorporating the baseline covariates (if significantly different between groups at p \< 0.1) and stratified by site, was used to assess differences in pregnancy incidence between randomized groups: DMPA-IM vs. copper IUD, DMPA-IM vs. LNG implant and copper IUD vs. LNG implant. Standard errors for the parameter estimates from the Cox model were used to calculate *Z*-scores against the null hypothesis of hazard ratio (HR) = 1.0 and calculate corresponding two-sided p values; all tests were two-sided at the .05 significance level. We used SAS version 9.4 for all analyses.

3. Results {#s0025}
==========

3.1. Study participants {#s0030}
-----------------------

A total of 7829 women were enrolled and randomized in the study. Of these, 7710 received their randomized method and were determined not to be pregnant at the time of randomization ([Fig. 2](#f0010){ref-type="fig"}). Baseline demographics and behavioral data were similar across randomization groups ([Table 1](#t0005){ref-type="table"}). The median age was 23 years. The majority of participants were single and never married (79.9%), were not living with a partner (69.7%), had some or complete secondary school education (74.3%), owned a mobile phone (93.1%), had a body mass index (BMI) ≤ 30 kg/m^2^ (74.1%), and had one to two living children (66.2%). About half of the women did not use a condom during the last vaginal sex act (48.3%) and about half had ever used DMPA-IM (51.0), while 0.8% had previously used an IUD and 6.4% an implant. The prevalence of sexually transmitted infections at screening was high, with 18.1% having *Chlamydia trachomatis* and 4.7% having *Neisseria gonorrhoeae*.Fig. 2Summary of pregnancy analysis cohort.Fig. 2Table 1Demographic characteristics by randomized arm.Table 1DMPA-IM\
(*N* enrolled = 2593)Copper IUD\
(*N* enrolled = 2525)LNG implant\
(*N* enrolled = 2592)All\
(*N* enrolled = 7710)**CharacteristicCategory**Age (years)Age group (years)Median (IQR)23 (20--26)23 (20--26)23 (20--26)23 (20--26)16--1717 (0.7%)26 (1.0%)21 (0.8%)64 (0.8%)18--20692 (26.7%)656 (26.0%)676 (26.1%)2024 (26.3%)21--24947 (36.5%)882 (34.9%)947 (36.5%)2776 (36.0%)25--30715 (27.6%)737 (29.2%)732 (28.2%)2184 (28.3%)31--35222 (8.6%)224 (8.9%)216 (8.3%)662 (8.6%)Marital statusNever married2074 (80.0%)2018 (79.9%)2068 (79.8%)6160 (79.9%)Married499 (19.2%)495 (19.6%)499 (19.3%)1493 (19.4%)Previously married20 (0.8%)12 (0.5%)25 (1.0%)57 (0.7%)Lives with partnerYes759 (29.3%)760 (30.1%)755 (29.1%)2274 (29.5%)No1815 (70.0%)1746 (69.1%)1812 (69.9%)5373 (69.7%)N/A, no partner19 (0.7%)19 (0.8%)25 (1.0%)63 (0.8%)EducationNo schooling16 (0.6%)12 (0.5%)21 (0.8%)49 (0.6%)Primary school, some or complete215 (8.3%)244 (9.7%)257 (9.9%)716 (9.3%)Secondary school, some or complete1956 (75.4%)1866 (73.9%)1906 (73.5%)5728 (74.3%)Postsecondary school406 (15.7%)403 (16.0%)408 (15.7%)1217 (15.8%)  Socioeconomic statusOwns a mobile phoneYes2420 (93.3%)2359 (93.4%)2397 (92.5%)7176 (93.1%)Earns an income of her ownYes563 (21.7%)557 (22.1%)561 (21.6%)1681 (21.8%)BMI (kg/m^2^)≤ 301942 (74.9%)1883 (74.6%)1890 (72.9%)5715 (74.1%)\> 30645 (24.9%)641 (25.4%)696 (26.9%)1982 (25.7%)Ever contraceptive use[a](#tf0005){ref-type="table-fn"}IUD18 (0.7%)20 (0.8%)20 (0.8%)58 (0.8%)Implant164 (6.3%)167 (6.6%)163 (6.3%)494 (6.4%)DMPA1288 (49.7%)1313 (52.0%)1332 (51.4%)3933 (51.0%)Other hormonal method[b](#tf0010){ref-type="table-fn"}837 (32.3%)819 (32.4%)818 (31.6%)2474 (32.1%)Other nonhormonal method[b](#tf0010){ref-type="table-fn"}1505 (58.0%)1464 (58.0%)1496 (57.7%)4465 (57.9%)Other method28 (1.1%)19 (0.8%)30 (1.2%)77 (1.0%)Number of living children0590 (22.8%)532 (21.1%)551 (21.3%)1673 (21.7%)1--21700 (65.6%)1673 (66.3%)1733 (66.9%)5106 (66.2%)≥ 3303 (11.7%)320 (12.7%)308 (11.9%)931 (12.1%)Condom use with last vaginal sexNo1222 (47.1%)1240 (49.1%)1259 (48.6%)3721 (48.3%)Yes1281 (49.4%)1192 (47.2%)1244 (48.0%)3717 (48.2%)Partner, no sex83 (3.2%)86 (3.4%)81 (3.1%)250 (3.2%)No partner5 (0.2%)7 (0.3%)8 (0.3%)20 (0.3%)  *Sexually transmitted infectionsC. trachomatis*Negative2133 (82.3%)2055 (81.4%)2110 (81.4%)6298 (81.7%)Positive452 (17.4%)469 (18.6%)478 (18.4%)1399 (18.1%)Not done1 (0.0%)0 (0.0%)1 (0.0%)2 (0.0%)*N. gonorrhoeae*Negative2471 (95.3%)2404 (95.2%)2462 (95.0%)7337 (95.2%)Positive115 (4.4%)120 (4.8%)126 (4.9%)361 (4.7%)Not done0 (0.0%)0 (0.0%)1 (0.0%)1 (0.0%)[^1][^2]

3.2. Follow-up and contraceptive method continuation {#s0035}
----------------------------------------------------

Of the 7710 women included in this analysis, 7608 (98.7%) initiated their randomized method at enrolment. The remaining 102 women had delayed randomized method initiation (98 in copper IUD group and 4 in LNG implant group); the main reasons for not receiving randomized method were difficult insertions of IUD or implant or postponed insertions of IUD due the presence of symptomatic cervical infection. In cases of delayed method initiation, the median number of days from randomization to actual receipt of the method was 6 days for both copper IUD \[interquartile range (IQR) 2--12\] and LNG implant (IQR 2--13). Participants contributed a total of 9249 woman-years of follow-up to the perfect use analysis and 9853 woman-years to the typical use analysis.

3.3. Pregnancy incidence by randomized arm {#s0040}
------------------------------------------

A total of 70 incident pregnancies occurred during perfect use: 18 among women assigned DMPA-IM, 31 copper IUD and 21 LNG implant ([Table 2](#t0010){ref-type="table"}). Overall, pregnancy incidence rates during perfect use were 0.76 per 100 woman-years (95% CI 0.59--0.96): 0.61 for DMPA-IM (95% CI 0.36--0.96), 1.06 for copper IUD (95% CI 0.72--1.50) and 0.63 for LNG implants (95% CI 0.39--0.96). Adjusted hazard ratios (aHRs) for pregnancy during perfect use were 0.56 (95% CI 0.32--1.01, p = 0 .053) for DMPA-IM compared with copper IUD, 0.93 (95% CI 0.50--1.75, p = .83) for DMPA-IM compared with LNG implant and 1.65 (95% CI 0.95--2.88, p = 0.08) for copper IUD compared with LNG implant.Table 2Statistical comparisons of pregnancy incidence by randomized groupTable 2DMPA-IMCopper IUDLNG implantDMPA-IM vs. copper IUDDMPA-IM vs. LNG implantCopper IUD vs. LNG implant*NN* eventsRate (95% CI)[a](#tf0015){ref-type="table-fn"}*NN* eventsRate (95% CI)[a](#tf0015){ref-type="table-fn"}*NN* eventsRate (95% CI)[a](#tf0015){ref-type="table-fn"}aHR[a](#tf0015){ref-type="table-fn"}\
(95% CI)[b](#tf0020){ref-type="table-fn"}p valueaHR[a](#tf0015){ref-type="table-fn"}\
(95% CI)[b](#tf0020){ref-type="table-fn"}p valueaHR[a](#tf0015){ref-type="table-fn"}\
(95% CI)[b](#tf0020){ref-type="table-fn"}p valuePerfect use2593180.61 (0.36--0.96)2525311.06 (0.72--1.50)2592210.63\
(0.39--0.96)0.56\
(0.32--1.01).0530.93\
(0.50--1.75).8271.65\
(0.95--2.88).075Unblinded perfect use2593150.50 (0.28--0.83)2525230.79 (0.50--1.18)2592180.54\
(0.32--0.85)0.63\
(0.33--1.21).1670.91\
(0.46--1.81).7931.44\
(0.78--2.68).245Typical use2593290.87\
(0.58--1.25)2525351.11\
(0.77--1.54)2592210.63\
(0.39--0.96)0.80\
(0.49--1.31).3751.39\
(0.80--2.45).2461.74\
(1.01--2.99).044[^3][^4][^5]

After unblinded review, 56 of 70 pregnancies were determined to have likely or very likely occurred during perfect use, while the remaining 14 were likely off method. In this sensitivity analysis, perfect use pregnancy incidence rates were 0.50 for DMPA-IM (95% CI 0.28--0.83), 0.79 for copper IUD (95% CI 0.50--1.18) and 0.54 for LNG implant (95% CI 0.32--0.85). aHRs for pregnancy during perfect use in this sensitivity analysis were 0.63 (95% CI 0.33--1.21, p = 0·17) for DMPA-IM compared with copper IUD, 0.91 (95% CI 0.46--1.81, p = 0.79) for DMPA-IM compared with LNG implant and 1.44 (95% CI 0.78--2.68, p = 0.24) for copper IUD compared with LNG implant.

Eighty-five pregnancies were observed during typical use (29 among women assigned DMPA-IM, 35 copper IUD and 21 LNG implant). Typical use pregnancy incidence rates were 0.86 per 100 woman-years (95% CI 0.69--1.07): 0.87 for DMPA-IM (95% CI 0.58--1.25), 1.11 for copper IUD (95% CI 0.77--1.54) and 0.63 for LNG implant (95% CI 0.39--0.96). In typical use analysis, copper IUD was associated with a marginally statistically significant higher risk of pregnancy compared to LNG implant (aHR 1.74, 95% CI 1.01--2.99, p = 0.04). The other comparisons did not reach statistical significance: 0.80 (95% CI 0.49--1.31, p = 0.37) for DMPA-IM compared with copper IUD and 1.39 (95% CI 0.80--2.45, p = 0.25) for DMPA-IM compared with LNG implant ([Table 2](#t0010){ref-type="table"}).

The cumulative probability of pregnancy at 6 and 12 months was low and similar in both perfect and typical use. Cumulative probability of pregnancy at 6 months with perfect use was 0.43% (95% CI 0.24--0.78) for DMPA-IM, 0.32% (95% CI 0.15--0.67) for the copper IUD and 0.51% (95% CI 0.29--0.87) for the LNG implant and was similar to the cumulative probability with typical use for the same period. Cumulative probability of pregnancy at 12 months with perfect use was 0.62% (95% CI 0.37--1.03) for DMPA-IM, 1.09% (95% CI 0.73--1.64) for copper IUD and 0.64% (95% CI 0.39--1.04) for the LNG implant. The cumulative probabilities with typical use at 12 months were similarly low ([Fig. 3](#f0015){ref-type="fig"}, [Fig. 4](#f0020){ref-type="fig"}).Fig. 3Perfect use pregnancy cumulative incidence (5% scale).\*95% CI for cumulative probability computed from pointwise CIs for the survival function (Kaplan--Meier estimates).Fig. 3Fig. 4Pregnancy cumulative incidence: typical use.\*95% CI for cumulative probability computed from pointwise CIs for the survival function (Kaplan--Meier estimates).Fig. 4

4. Discussion {#s0045}
=============

In this analysis of pregnancy rates among African women randomized to DMPA-IM, a copper IUD or an LNG implant, pregnancy incidence was low in all three groups with both perfect and typical use. Women using a copper IUD had slightly higher pregnancy rates than those using LNG implants or DMPA-IM, but absolute differences in rates were small.

The ECHO trial 12-month cumulative pregnancy rates for all three methods are similar or somewhat lower than those in a 2016 study \[[@bb0085]\] that analyzed contraceptive failure rates in 43 developing countries. That study analyzed Demographic and Health Survey Data in 43 countries and also found that the 12-month pregnancy rates for IUD users in developing countries were generally somewhat higher than commonly reported rates from US studies, varying from 0.9% to 2.2% (with an overall average of 1.4%). Higher rates may be due to a combination of factors, one being the fact that relatively few providers in sub-Saharan Africa have been trained to proficiently insert IUDs, and due to low IUD demand, even fewer are able to perform enough insertions to maintain their skills after training \[[@bb0170]\]. Limited provider experience with IUD insertions may lead to a higher rate of expulsions, while timely diagnosis of IUD expulsion is often not possible: complete expulsions may occur without women noticing, and partial expulsions often remain asymptomatic and diagnosed only by accident (e.g., when pelvic exam is done for some other reason) \[[@bb0145]\]. In spite of that, typical use pregnancy incidence of 1.11 among IUD users in ECHO was not higher than US-based pregnancy incidence rates of 0.8 per 100 woman-years \[[@bb0125]\], and thus, the copper IUD remained a highly effective method in our study.

Of note, we found very little difference between perfect and typical pregnancy incidence among DMPA-IM users, with typical use rates being much lower than those reported in the literature. This may be due to the rigorous manner in which participants in the ECHO Trial were followed and reminded to return for reinjection to the study clinic every 3 months, and the intensive contraceptive counseling and timely management of side effects. For long-acting reversible contraceptives (LARCs) such as implants and copper IUD, typical use rates are conventionally not separated from perfect use, as these methods are generally not considered to be user dependent \[[@bb0080]\]. Nevertheless, our typical use analysis adds value as it indicates what pregnancy rates might be in a program when IUD users may experience expulsions and reinsertions, or when use of IUD or implant might be temporarily stopped for various reasons (e.g., infection) but resumed when the issue is resolved. It also suggests that good counseling and proactive follow-up strategy can improve outcomes for shorter-acting methods as demonstrated by the similar typical and perfect use pregnancy incidences for DMPA-IM.

The cumulative incidence curves for copper IUD in this study show a different trajectory from those of DMPA-IM and LNG implant: in the first 3 months after randomization, few pregnancies occurred for women assigned the copper IUD. Unlike DMPA-IM and LNG implant, once inserted, a copper IUD is immediately effective for preventing pregnancy and also confers emergency contraceptive benefits if the woman had unprotected sex in the 5 days prior to insertion. The subsequent increase in cumulative pregnancies likely represents a consequence of partial or complete expulsions. Because we followed existing standard of care, we did not routinely ascertain placement of the copper IUD beyond the month 1 visit; most IUD expulsions (complete or partial) over the course of ECHO trial were identified with delay. This implies that even though one of the benefits of LARC is the elimination of the need to see health care providers regularly, women should be advised to check for any changes in the length of the string; if longer or missing, that could indicate expulsion and the need to seek the health care provider. While follow-up visits beyond 1 month after insertion may not impact contraceptive continuation or correct use \[[@bb0175]\], these visits would provide health care workers and women not only the opportunity to confirm that the IUD is in place but also the opportunity to provide other services such as STI diagnosis and management, HIV testing and cervical cancer screening.

Our study had several strengths including that data were collected within a high-quality clinical trial in which retention of participants was high. To the best of our knowledge, this is one of the first trials to randomly assign women to different contraceptive methods with follow-up to observe pregnancy incidence and outcomes \[[@bb0180],[@bb0185]\]. This minimizes the observational and subjective biases that commonly affect studies in which women self-select methods. However, the intense follow-up of participants, including efforts to minimize number of missed follow-up visits; the intensive contraceptive counseling; and having ready access to study clinical teams for active evaluation and management of side effects have likely inflated typical use effectiveness in case of DMPA-IM. As such, it should be interpreted with caution in settings where there is no system in place for reminding DMPA-IM users to return for reinjection on time or for active follow-up of DMPA-IM users who are late for reinjection. The lack of ascertainment of placement of IUD every 3 months, while in line with existing standards of care, may have led to delay in detecting complete and partial expulsions. However, our unblinded sensitivity analyses reviewed every pregnancy in the study against documented participant and clinician notes to verify if the pregnancy truly occurred when on method.

In conclusion, in this study of African women, we found very low pregnancy rates among users of DMPA-IM, copper IUD and LNG implant. Our findings reinforce the need for improving access to a wider range of effective contraceptive options for women in Africa including long-acting methods such as implants and IUD. Our data can inform governments and program managers when they make financial and strategic decisions regarding contraceptive method mix expansion to enable women to achieve their reproductive health goals.
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[^1]: More than one contraceptive method may be reported.

[^2]: Other hormonal method includes norethisterone enanthate (NET-EN), oral contraceptives, patch and intravaginal ring. Other non-hormonal method includes male/female condoms, diaphragm/sponge, other barrier method, spermicide alone, natural methods such as withdrawal or rhythm method and tubal ligation, hysterectomy or other surgical sterilization.

[^3]: Follow-up time was computed as time from first randomized method initiation to the first of method discontinuation, pregnancy or last clinic visit with no pregnancy up to the 18-month follow-up period.

[^4]: Adjusted for no condom use with last vaginal sex, which was the only baseline cofactor found to be associated with time to preganancy at p \< 0.1. Individual Cox proportional hazards model results for this co-factor for perfect use: HR 1.73 (95% CI 1.06--2.83), typical use: HR 1.72, 95% CI 1.10--2.67.

[^5]: Exact 95% CI for incidence rate computed using the Poisson distribution.
